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The successive display of a dark zone and a bright zone on the screen 
corresponds to a step increase of the cathode current supplied to cathode 6, which 
corresponds to a step increase AV of the voltage across resistor 66. In response to the 
step increase AV, filter 62 deHvers a filtered compensation voltage Vf = AWA'^Q, 
5 which after integration gives a correction voltage Vcor proportional to 
AV.RC.(l-e(-t/RC)) xhe inventor has shown that such a correction voltage, added to the 
usual control voltage provided by the feedback block, compensates the step increase of 
the cathode current. A reciprocal correction is caused when a dark zone is displayed 
after a bright zone on the screen. 

10 FIG. 3 illustrates exemplary variations of voltage V66 across resistor 66, and of 

the corresponding voltage Vc supplied by buffer 70, filtered voltage Vf and correction 
voltage Vcor, during an exemplary operation of the display of FIG, 2. The shape of the 
curves is only intended to be illustrative. 

Initially, voltage V66 corresponds to the display of a dark picture and remains at 

15 a low value, while comprising voltage peaks shorter than the display time of a small 
number of lines. The variations of voltage Vc corresponds to the variations of current 
Icat, smoothed by filter 66, 68. As long as Vc is constant, Vf remains null. The 
variations of voltage Vc, slow, are suppressed by filter 62 and voltage Vf is constant. 
Correction voltage Vcor is constant. 

2^ At a time tO, voltage V66 follows a step increase AV corresponding to the display 

of a plurality of bright lines. Smce the step increase lasts longer than a small number of 
lines, voltage Vc follows a same step increase AV, The influence of filter 66, 68 is 
hardly visible at this scale. As described above, in response to step increase AV of 
voltage Vc, filter 62 delivers filtered voltage Vf = AV.e(-t^C) and integrator 48 

25 delivers, in addition to the usual control voltage provided by the feedback block, the 
correction voltage Vcor proportional to AV.RC.(l-e(-t/RC)). 

At a time tl is illustrated a reciprocal correction corresponding to a step reduction 
of voltage V66, when a dark zone is displayed above a bright zone. 

Due to the control circuit according to the invention, the transformer delivers to 

30 the horizontal deviation yoke of the display a substantially constant power through its 
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dessous) de Tobjet revendique, pour lequel une demande de 
brevet a ete deposee concemant 1' invention intitulee: 



My residence, post office address and citizenship are as 
stated next to my name. 

I believe I am the original, first and sole inventor (if only 
one name is listed below) or an original, first and joint 
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revendications comprises, telles que modifi^es par toute 
modification dont il aura 6t6 fait r^f(£rence ci-dessus. 



Je reconnais devoir divulguer toute information pertinente a 
la brevetabilite, comme defini dans le Titre 37, §1.56 du 
Code federal des r^glementations. 



CONTROL CIRCUIT AND PROCESS FOR A 
CATHODE RAY TUBE DISPLAY CONTROL 
APPARATUS 

the specification of which is attached hereto unless one 
of the following boxes is checked: 

El was filed on November 4, 2003 as United 
States Application Number 10/701,151 



IE} the specification of which bears attorney 
docket NO.S1022.81097US00 



and was amended on 
(if applicable). 



I hereby state that I have reviewed and understand the 
contents of the above identified specification, including 
the claims, as amended by any amendment referred to 
above. 

I acknowledge the duty to disclose information which is 
material to patentability as defined in Tide 37, Code of 
Federal Regulations, § 1 .56. 
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Unis, sur toute demande etrangere de brevet ou certificat 
dUnventeur ou, en vertu du Titre 35, § 365(a) du meme Code, 
sur toute demande intemationale PCT designant au moins un 
pays autre que les Etats-Unis et figurant ci-dessous et, en 
cochant la case, j'ai aussi indiqud ci-dessous toute demande 
etrangere de brevet, tout certificat d'inventeur ou toute demande 
intemationale PCT ayant une date de depot precedant celle de la 
demande a propos de laquelle une priorite est revendiqu6e. 

Prior foreign application(s) 
Demande(s) de brevet anterieure(s) 

03300045.6 Europe 

O^umberJ (Country) 
(Numero) (Pays) 



(Number^ 
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(Country) 
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Je revendique par le present acte tout benefice, en vertu 
du Titre 35 §11 9(e) du Code des Etats-Unis, de toute 
demande de brevet provisoire effectuee aux Etats-Unis et 
figurant ci-dessous. 



(Application No. ) 
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(Application No. ) 
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(Filing Date) 
(Date de d6p6t) 



(Filing Date) 
(Date de depot) 



Je revendique par le present acte, le benefice, en vertu du Titre 
35 § 120 du Code des Etats-Unis, de toute demande de brevet 
effectuee aux Etats-Unis, ou en vertu du Titre 35, § 365(c) du 
meme Code, de toute demande intemationale PCT designant les 
Etats-Unis et figurant ci-dessous et, dans la mesure ou Tobjet de 
chacune des revendications de cette demande de brevet n*est pas 
divulgue dans la demande anterieure americaine ou 
intemationale PCT, en vertu des dispositions du premier 
paragraphe du Titre 35, § 112 du Code des Etats-Unis, je 
reconnais devoir divulguer toute information pertinente k la 
brevetabilite, comme difini daiis le Titre 37, § 1.56 du Code 
F6d6ral des reglementations, dont j'ai pu disposer entre la date 
de depot de la demande anterieure et la date de depot de la 
demande nationale ou intemationale PCT de la presente 
demande: 



I hereby claim foreign priority under Title 35, United 
States Code, §119(a)-(d) or § 365(b) of any foreign 
applications(s) for patent or inventor's certificate, or 
§ 365(a) of any PCT International application which 
designated at least one country other than the United 
States, listed below, and have also identified below, by 
checking the box, any foreign application for patent or 
inventor's certificate, or PCT International application 
having a filing date before that of the application on 
which priority is claimed: 



1 Julv2003 



Priority not claimed 
Droit de priority non revendique 
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(Day/MonthA'ear Filed) 
(Jour/Mois/Annee de depot) 



(Day/MonthATear Filed) 
(Jour/Mois/Annee de depot) 

I hereby claim the benefit under Title 35, United States 
Code, § 119(e) of any United States provisional 
application(s) listed below. 



I hereby claim the benefit under Title 35, United States 
Code, §120 of any United States application(s) or 
§ 365(c) of any PCT international application(s) 
designating the United States; listed below and, insofar as 
the subject matter of each of the claims of this application 
is not disclosed in the prior United States or PCT 
International application in the manner provided by the 
first paragraph of Title 35, United States Code, §112, I 
acknowledge the duty to disclose information which is 
material to patentability as defined in Title 37, Code of 
Federal Regulations, §1.56 which became available 
between the filing date of the prior application and the 
national or PCT International filing date of this 
application: 



(Application No.) 
(N° de Demande) 

(Application No.) 
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(Filing Date) 
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(Filing Date) 
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formulees en sachant que toute fausse declaration volontaire ou 
son equivalent est passible d'une amende ou d'une 
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I hereby declare that all statements made herein of my 
own knowledge are true and that all statements made on 
information and belief are believed to be true; and further 
that these statements were made with the knowledge that 
v^llful false statements and the like so made are 
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Section 1001 of Title 18 of the United States Code and 
that such willful false statements may jeopardize the 
validity of the application or any patent issued thereon. 
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Nationality 
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ABSTRACT 



A control circuit of a power supply delivering a supply 
current to an inductor connected in series with the horizontal 
deflection yoke of a cathode ray tube display, the inductor 
being the primary coil of a transformer operatively con- 
nected for delivering a rectified low-pass filtered biasing 
voltage to the anode of the display, the low-pass filtering 
having a first time constant corresponding to the duration of 
a plurality of pictures, the control circuit having feedback 
circuitry for generating a monitoring voltage substantially 
proportional to the biasing voltage and for controlling the 
supply current to keep the monitoring voltage equal to a 
reference voltage; and feedforward circuitry for measuring 
the cathode current and for adding to the monitoring voltage 
a compensation voltage corresponding to the cathode cur- 
rent, low-pass filtered with a second time constant corre- 
sponding to the duration of a small number of lines and 
high-pass filtered with the first time constant. 

22 Claims, 2 Drawing Sheets 
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3 4 

Accordingly, the present invention relates to a control ground through a sensing resistor 66, and its base opera- 
circuit of a power supply delivering a supply current to an tively connected to receive a video signal A capacitor 68 is 
inductor connected in series with tlie horizontal deflection connected in parallel with resistor 66. A buffer 70 is pref- 
yoke of a CRT display for displaying pictures comprised of erably connected between the collector of transistor 64 and 
successive lines, said inductor also being the primary coil of 5 the output of unit 52. 

a low/high transformer operatively connected for delivering The buffer 70 of the feedforward block delivers to filter 62 
a rectified low-pass filtered biasing voltage to the anode of a voltage Vc corresponding to the cathode current flowing 

the display, said low-pass filtering having a first time con- tlirough resistor 66, filtered by the parallel connection of 
stant corresponding to the display time of a plurality of resistor 66 and capacitor 68. Preferably, the low-pass filter 

pictures. 10 66-68 is chosen to introduce a time constant of a few lines, 

In particular, said control circuit comprises a feedback i.e. 0.1 ms, so as to smooth the cathode signal, 

block generating a monitoring voltage substantially propor- in filter 62, capacitor 54 and resistor 58 are chosen so as 

tional to the biasing voltage of the anode and controlling the to filter the voltage signal Vc provided by buffer 70 with a 

supply current so as to keep tlie monitoring voltage equal to time constant RC substantially equal to the time constant of 

a reference voltage; and a feedforward block for measuring 15 filter 32 so as not to take into account slow variations of the 

the cathode current supplied to the cathode of the display smoothed cathode signal and to give the fihered voltage an 

tube and for adding to the monitoring voltage a compensa- appropriate time constant, as explained below. The voltage 

tion voltage corresponding to the cathode current, low-pass supplied by filter 62 tluough the coupling capacitor is 

filtered with a second time constant corresponding to the integrated by the amplifier 48, configured as an integrator by 

display time ofa small number of lines and high-pass filtered 20 capacitor 49. Resistor 60 provides for tuning the compen- 

v/ith said first time constant. sation voltage. 

The successive display of a dark zone and a briglit zone 
on the screen corresponds to a step increase of the cathode 

™ - .J ^ - . . current supplied to cathode 6, which corresponds to a step 

The features and advantages of the present mvention can 25 A\r ^^-^u^ w^u.,^^ o^^o^ ^^i^^r.^ a/ t« ^«o«^„o« *r. 

,° . , ^ . ^ . mcrease AV 01 the voltage across resistor 66. In response to 

be more readily unde«tood with reference to tlie followmg .^^^^^^^ ^ j^j^^^ compensa- 

descnption and appended clauns when taken in conjunction ^-^^ ^^,,3 yf^^y ^c-.Ro ^^ich after integration gives a 

witfi the accompanying drawings wherein: correction voltage Vcor proportional to AV-RCd-e^-"'^. 

FIG. 1 IS a schematic view of a poor art display control 5^^^^,^^ ^^.^j^ ^ correction voltage, 

apparatus, , added to the usual control voltage provided by the feedback 

FIG. 2 IS a schematic view of a first embodimem of a ^lock, compensates the step increase of the cathode current, 

display control apparaUis m accordance with the present ^ ^jp^^^^, correction is caused when a dark zone is 

"^^'3^^^!?'.„ , . o , J. , displayed after a briglit zone on the screen. 

FIG. 3 illustrates an exemplary operation of the display ^ n , ^ i • ^ r u ^/^ic 

control apparatus illustrated in FIG. 2; and 35 ^ .'""'"^'"^ 'Tffu^ variations of voltage V66 

j^j^ . . ^- 1 1. • jr r jix- J 1.1 1 across resistor 66, and of the correspondine voltage Vc 

FIG. 4 IS a partial, schematic view of a feedforward block i j i ci. j ^/r j 

in accordance with a preferred embodiment of the present '^Pf'^^ hy buffer 70, filtered voltage Vf and con-ection 

^ voltage Vcor, during an exemplary operation of the display 
of FIG. 2. The shape of the curves is only intended to be 
illustrative. 

Initially, voltage V66 corresponds to the display of a dark 

FIG. 2 illustrates a schematic view of a first embodiment P^^^^ ^^^^^"^ ^ ^^^^^ comprising voltage 

of an exemplaiy control apparatus according to the present P^^^^ ^^^^^^^ ^^^^ ^^^^ ^^^P^^y ^'"^^ of ^ small number of 

invention of a CRT display 2 having an anode 4 and a vanations of voltage Vc corresponds to the 

cathode 6. The same reference numbers designate the same 45 ^^^^t^ons of current Icat, smoothed by filter 66, 68. As long 

elements in FIG. 1 and 2. Only Uie elements that are as Vc is constant, Vfremains null. The variations of voltage 

necessary to the understanding of the invention have been s^*^^' suppressed by filter 62 and voltage Vf is 

illustrated. The control apparatus is generally comprised of constant. Correction voltage Vcor is constant, 

a horizontal yoke control unit, an anode biasing unit, a At a time to, voltage V66 follows a step increase AV 

power supply 21 and a control circuit 38 comprising a 50 corresponding to the display of a plurality of bright lines, 

feedback block 39 operatively cormected as described in Since the step increase lasts longer than a small number of 

relation with FIG. 1. lines, voltage Vc follows a same step increase AV. The 

According to the invention, the control circuit 38 com- influence of filter 66, 68 is hardly visible at this scale. As 

prises, in addition to the elements disclosed in connection described above, in response to step increase AV of voltage 

with FIG. 1, a feedforward block 50 comprising a measuring 55 ^^^^^ delivers filtered voltage Vf=AV.e^-''^^ and 

unit 52, capacitors 54 and 56, and resistors 58 and 60. integrator 48 delivers, in addition to the usual control 

Measuring unit 52 senses the cathode current of the CRT, voltage provided by the feedback block, the correctioa ^ 

and provides a corresponding voltage Vc. Voltage Vc is voltage Vcor proportional to AV.RC.(l-e^ ''^^). Aijii 

supplied to a first end of capacitor 54. The second end of At a time tl is illustrated a reciprocal correction corre- 

capacitor 54 is cormected through resistor 58 to the ground. 60 spending to a step reduction of voltage V66, when a dark 

Capacitor 54 and resistor 58 form a high-pass filter 62. The zone is displayed above a bright zone, 

second end of capacitor 54, corresponding to the output of Due to the control circuit according to the invention, the 

filter 62 is connected, througli resistor 60 and coupling transformer delivers to the horizontal deviation yoke of the 

capacitor 56 in series, to the inverting input of amplifier 48. display a substantially constant power tlu-ougli its primary 

According to a first embodiment of the invention, unit 52 65 coil, while the power delivered to the biasmi unit jfojh 

is comprised of a driving transistor 64 having its emitter the variations of the cathode current,*^ fi^^^ elij 

connected to the cathode 6, its collector cormected to the dynamic breathing. 



invention. 
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